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Abstract of JP 20031 03351 (A) 

PROBLEM TO BE SOLVED: To enhance productivity or 
ingot quality by detecting accurately the crater and 
position of a continuously casting ingot using solidified 
state determination devices improved in an S/N ratio. 
SOLUTION: In the continuous casting method, the crater 
end position of the ingot is detected at a plurality of places 
in the direction of ingot casting using solidified state 
determination devices 3,4 by transmitting a transverse 
wave of an electromagnetic ultrasonic wave against the 
ingot 1 , (1) the casting speed or the secondary cooling 
water volume is changed so that the crater end position 
obtained becomes a predetermined reference position, (2) 
corresponding to the crater end position detected the 
position of a light draft zone 28 capable of drafting against 
the ingot is changed to draft the ingot by the light draft 
zone, (3); on the basis of the changing amount on the 
casting direction of the detected crater end position, the 
cutting position of the ingot is changed. 
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[0058] i^flfl-^iitSHISfl 1 0-C*«3*ufc 

%*1 2tt8*<0#8cT36tt»Ttl*fj&*. ££T'«. A/ 
D^^tToTtfcffi^t L. h U #-fS£SB8<Dfi#fcHa 

LTTEO ( 5 ) iCtS£W8-f 5 4. fIL 

(5) SKfcU-C. xi(j)«A*«^ yi(j)(iffi*m 
N(±T^ilHliS:. it^NVPx^lOSL. nti— 

-^•cOx-^^rjaT^O. -ooSiSoo^ OSjSn-1 

[0059] 
[»5] 

[0060] w§iiJts««4t±. fflWJ^asp i7i= 
fctf^^fi 1 a z t &mmsm& i 7 <7>m\t . *w 

«lB|<±Tieo ( 6 ) sSTSQfc-r 4 £ t *«T'# s . e l 

(6) ^Ct3t^T. xi(j)ttA*«^ yi(j)J±aj*fi 
C(j)(i#M<i-§-. N c (i#.^(t^<7).4S:. iti^' 

^xssoiiL. mt-mmm^^-^^MX'h o . - 

oogigoo, OSj Sn-1T'$>4„ ft. fflR(6)3* 
^fh»L^^T. A*fi^*FFTLfet<Ofc«HS^- 
$rFFTL^tcOOftfftt^^L. -eo^«$rjtFF 

t lt aj* zn&cotfm. t sa^jaaT^ s Jt^wfflT- 

J>-5> <> 

[006 1] 



[0062] h ^l^giJ 1411. flftft. SUS^ 

Lfc^*-x h*w3ansfi-9*«^-r4 %mfi 

^PT*$) 4 f-v—7°& <7)W ( 7 ) ST5rT. 
L ( 7 ) jKKiHvc. f c(i^-^-TS[04"Dil^. 

Bw<±f-ir-r«<offlisaw«gi«. .Twa*-*— 7Hw> 
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[0063] 
[&7] 

j((t)=sinj^2jrOfc- : y+^-0^J — (7) 
[0064] ^^-7t»iiefflWWR3WKvMMt*flr 

iWl. IWISP1 l-C^S^^J^^tTa^^TO 

y-h<om£W<x-zi<ox\ &-fr%sjx£#;tt< 

<0«a«» i P]S&& t T& I. J: 3 £3:4 . 
[0 0 6 5] JiLttfUdKLT. fflMSftaeoai^^ff 
T . ffilffi 1 1 Tmffitm<7>W£& ft 3 . ZltL^MX' 

mfrc$&cox\ mmm*?^ 1 2 . fflrasosgu 
4. 

[ 0 0 6 6 ] M, 4*»<0»JIMci3ivcii. r^^g] 
K«fc4S/N8t#j s r^-_xh^fcJ:SS/NiS#j 
r JoJPTOiC J: ^ S/N2fc# j 

T«4fl!3t«aB(l-2mm) J: 9B* L<(4+ 7mmJ3l 

X\ -£>W>Jy hjtVW&tf&XZ-A dB/mmt 
J) * £ k Z^mrTh b . t&fctcJt^T 1 6 d B£U:«0 S 

WC**. SI-jT. flatfclJfc^T 1 6 dBJ^JLtOS/ 

Cfc^S/NBrtlj SrSaffl^^-frS £ b ti**imX'$> 
4. 

[0067] z\coxoiztxmmm^m3itm^ti 
nsfc-r4. 

[0068] mmsx/u m^rr ) zitLxmm22 

W.2 2ftX'l§mZtlXm®%i2 1 fcJBifcU 

IHJl7 5-W-t4«£rlfcLT. £6A-3d#u-;U2t;:3d3 

$ ti^TUlz&wmizB I # &**i4 . 1 UJMrS: 



<S1]^2 ltOJl^^ii^UT. Wfi#4T<0«l 
£sS7-f4. *tf>Rtc. J: "5? 

[ 0 0 6 9 ] 1 <04"t«fl»f *ffiJaW-*fc*fc»fr 1 

. . 

[0070] 1 rxo-^mi, gJET#2 8i0i§afiiM^ 
SJgLTfc^ 7l/-mK7a^iffTS2 8W: 
4.04 tC^f &mzffl±-m 2 8 # 

9**-4. -lOit^KJi. ^lx-^xyF7 a{Jg$r(gJE 
^K7aO*^»*«EETO2 8rtfcR£l/C. 

ffitnnifisx^ 3 , 3 a &tfsfijB«i«EiKig 

[0071] gmmmacmms^wi-tyr 
4 r^jftRana&mfc-b >Hf 3 tz x zmmm^tftk 

*S£«4<-£-tf\ ^vKfta^fSit^faTSaffl 
(3©*U 5?«ffl«&®8fiWfe:^4aT-iM 

fiffl««««iB««-fe ^9- 3 a iz x 4 mmmmmft £ 

w^-b y-t 4 x'immmm%mm.mw&-t >*r3\,zxh 

a x'immmmmMmm^m^ >^r3^zx h mmm^ 
tfm&zti&x 0 iz, mmmfgg l < nzx&m#&z 

Wmth. Z<VX5l,Z-t&ZbX\ ?l/-?XVH7a 
ffiB*«ET»2 8rtfc:«!»S*i, >WHWf^flrVW» 
^l^Sit^'T^S. 

[0072] ejET^sfi-rfffio^-^fi. mmztLti? u 

-?xy H 7 aftStCJfc tT@ffiT^2 8 S-«Ji*[6lT 
^»J^^ ^xyK7a^effiT ; i : 2 8[*I^SlJfflI 

-b^3, 3a, 3bai^8fiffl««TOSB«ift-fc>-9- 
4, 4a, 4b(Ci»)^l'— ^XVK7afi[a5r^aj 
«ia3L^i?P-^x>'K7a<aaA i ®ET ; ^2 8rt 

J: a t . ±a uzmmmmz x •? sbetw 2 
8<z>R5aa«*saw-*. £«^. «jt3ffigsi/-<j: 

^a]**2rliSLTi,ftV\ £<?)J:a^4£i:T\ ft 
feftmZlstb^mftvmPr 1 p-^x>- k 7 affig 
5rl?ET^ 2 8 Man**-* £ t A«riBfc =5r 0 , flBUH 
*&*»6*Jt»TiT— KLT«f ^*W<0il«SrV>«Jt 1 * 

[ 0 0 7 3 ] X. »^«it^3 1 <0£j£te£ft*EBfS» 
$-frS*&tti. ^U- ^x>-K7afiiB^ji«?«^ 
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a {ffl££|ji:frffl±^ffli::rp] . .TO J: 3 (cffltt 

LX. 5W8ffl«BW«)IMHR*i^4aTJ4iSfiJfl«« 

m-tyysbizx&mmm^tfm&ztizxoiz. mm. 

ZtX\ 7 Y 7 afiirK#jSRfltiStS3 1 

[ 0 0 7 4 ] ;<o J: o LT . ii«J?!ffii!£m®3I^SS-te 

3a, sbs.r/sfifflef^mjsfiws-fe^ 

4,4a, 4b^ffl(,->T^^-^XVH7a{aS5:jIM 

wtmajLT^siHc. ?u-?x^K7a{iB#§sjt 

vta-^ (HS^-f) (3E*3-i*\ #x«J»r«S3 0fc: 

ft-l^^«Bf«3 0fc:J: l 5flJBfLT»^l a£f#6. 

o * +mtt02mimXr l coflJBfMtcaatJ-^. & 

OffiTSrifc^Bjit-rS i t S „ Z cr>m 

5m/mi nJ2Lti:$rojfc$r6. flJBfttJt^SaSLfc* 

[0075]^, ^I^-^xvHTaj^TOSBWjft-feV 
t3(3a, 3b) <Of£S{5g£a$irsm?c7)efi&l$ 

n (jaa. Atcfc-rs) mm-zxoiz-r&t. 

3 (3a, 3b) waaffiate^l/— ^X^H7a*Q£ 

a^®@W»-fe>^3 (3a, 3b) OiSSffiS^jS 

#Atc#>£&vMB!lKjt^*>oTV^*:£>, 9V—irx.y 
H 7 a jft-tey-|f 3 (3a, 3b) OlSSftS 

tnzm txmimgm l < « -&#a]**£me-f & i 

H 7 a <7)<2«£m5gO{a«C&o,r £ t &2> . 
[0076] 



F*j£?l/-?x:x KffiBSrftjffll-r^ . JP*#2 5 0m 
m, «g*U 6 0 0mmtf)A 1 KUKMII^miL 

[0077] 1 . *IJf J: i> S/N&# : 

■kVir#ltO«frO«HiftKtt9 0 0'CT\ *#ffl/X 
;^7kfi{±- 2 0'C/ s <7)^*<#^fl^Mh L*:. 4ft 

mmtcr^mmmmm < c c t > «h 7 <o ± 3 t-j> 
o fcfc a . - 2 0 -c/ s a^sjiHiiftftSft 

( ffl§ga ) {i*«?6 2 0 °Ch . U -CRM Lfc8£tf> 

mTiSJg. (fl«b) |£jfi^WllfAV^!>T. ^SgP* J 6 

2 0°COTfc^^J:dtct^. TtfixtrFff 

li. ^il<7)iaj^2r 6 0 O-CjfcT-tfK^-tS i:. 300 

3 0 0*C^-2 0*C/s X40mm/s = 600mmi L 
[0078] W_h<50*frt\ 5BR(caiifi#<0S/N^ 

m&t&t* &tiiL%^x-v-u>»yjix'mw® : gm 
mimtfztgrsizimLx , rnivxffismzitwmx- 
mmm^WLzmiZ-£t.z%r&ii 1 o d bcos/nk#^ 

t£<9m&£ft<-t&ZttfX'Z&. 
[0079] 2 . ^n'-X hmzX h S/N«f : i^fSfs 

mmnzoizLti. mm^it. mm&. H2t^-r 

Wa««rtia^ (T) k»®^fic#L. «^T' 

mmmcoW)^. M3000-0. 6 5T(m/ s )t 
HP*»fimas (t) w&wit'&aamK*') , 

[oo8o] ftoT. afflLid fc-fiajetafliKtJv^ 
{4, $i'C^asT- 1 1 o o°om. T^iaKT'i o o o 

•C©Kt#xix{fS^„ .. ..„„ 

[0081] ^VU^CDPf^mitaTcOX 0 lzW)b 
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tit. s/nwvvxw><?> i/2mzmtimthtz 

;^H(i±ieft^ii<7) l . _5ffiiL£X'm®T'ZZ>. zco 

±WLCO 5 OXVXt. 1 5 0fflT*l^ L < . &3§3riEH 
b LT(±8 0%fcLt. 1 2 om~F#ffl* U*. 
[0082]«H:. i^A^OOmm. 2 5 0mm. 
3 0 0 mmcr>&frt£^Xfefrt:mmfE^cr>&&%JVU 

*fl@£^-r. zzvteffi&coiSJ&Zsf-mia&X'i ooo 

•Cfc U ^cr>^)^mii2 350m/si Lfc. 
[0083] 



[«1 ] 





?.OQmm 


250mrn 


300mm 


steams) 




106 /is 


128 //s 




68-102 Jls 


85~128tfs 


102-153 /is 



[0 0 84] ft. iMfifl^jtafiW^^V^^-. if 
mz£K>U£^<<omWPF!mi l z%&t9r&tfh&. ts£-? 

mmz 3 1 v vtac ^xiiss: i5^-r^<f £ v > . 

[0 0 85] $kl<r>o*>X\ MIA2 5 0mm, y<W< 
xmi 00ms, jl^mi OOkHz^-^toV^T. H 

i*(caae#os/N*a^f4i:. iookHzmi& 

cOsinmzjtntX . 1 2 d BOS/N&#$)S#&-> 

me d B«os/N3rtMfc*a*»6*irt:.- 

[0086] 3 . tm**HZi& S/NiSf : HX&&II* 

T^O^HIWiiJco J: olzLtz. m&*p0>mmsMk£. 
t&tta*s>&. zzx\ mmmmn^miz^xm** 

•^•(Ct3V>T«0. 03jus/s~0. 3jus/sigJgT- 
S>-57t. fit, £<0«£;*9.X-*fc U H^i&Wjg 
ftRlOOkHz. ^X«fe0ilLja»3Sl OOHzWJ^ 

co^tov^-c. ( 2 ) ^ta^vc^iiiR taste 

[0087] HHfcifitf. #fitt*fil*rt: 0<ofig»««B 
<0^ftspr#gi,*^0. S/js/s^KT^EHB^ 

I^li. :s F^fIfilStOft^:a(i2 5 6t^^n 
4. C<0«^S/Nia«!MM± (4) *OJ:dfc¥«Wa 
RiO 1 / 2*fcJt»r**>-C2 4 d B#»6*lfc. ft, 

1 d Bi^rfcfttffHB^T;iWifc^$:V*£i: *S 
mtcLTVM,. fiU^, r£©$ISW^<rt^r#0. 3 jus 



/s<OB*t:T^IlIR<0«*»2 5 6IIIj i:53ffi«±. 3 

[ 0 0 8 8 ] X. y-mmmfi'Jr&^b S/N|*]±$&*(± 
'y%<tch<r>X\ ^a^aj&lEfflfc LT(il j&EIGLbF. 

a*u\ zcom&. + i2dB<»aft»36»*i. r^ic 
tobr***-*-*"* tm3v>xd (essays < 

i: LT{i±fefi*R<D 5 0%ULh. 2 0 0%tiT*«ST' 
ft. ( 2 ) rtfrfcgteJMrJ: 3t=. jBStfcOffltt 
R^nVUX4*9MU1^£^^&*&^«:. rSrJtCT 

®&tm§im^<7>mm<7>fmz-»ir>?>zttfX'Z?>. 
[oo89] wzmmtfz 3mm<rmmm&Lti x 

olz&xlA&cofzXb. Ztit> ££xmx-'£frit& Zblz 
J; 9, 10 + 6 + 12 = 28d BiOS/NiKilS^I 

d n/mmWSX'hhtzib. 2 8/4 =+ 7 mm V 7 h 

[0090] ctfoj; 5 ^is^ Ltzmttmwjmmzm 
ft-fe T-isfi^fltj^m^^s-fe >^ 3 1 j: h mm 

•fema x-mmmmwcmmmw.*: y^rs^zxhm 

[ 0 0 9 1 ] X. «H^fJ^SlcJ; •i.^' iz-^iy 
FffiSOiljt^rioI^iftft^O. 5m/m i nULhi:^ 

cr>&iZfftfAW8imt,z£&W8ift.mzmm Ltim^rlz 
[0092] -g-cO^H. »Jt»+'C*Wt4*(HtK#3 

fc. 

[0093] 

*«KJ5f3e<Offl«t:W» U*^ fe«JW- S Z t ifiX-% , 

y vm.wtfmmiTfox-xmzzm . * 

[0®<OfS#=5rSiBJ] 
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[Hi ] m%mmmm<ri%£L* *=~xj±z ^-tmx-h 
h. 

t02] mmm^tmrn^m^mm^mx-hh. 
[03] immmn^tt^xmnmi&z^i-mTfo 
s. 

[04] ^mcomm^mm^i-mx'. ^B^mm 
ttzxy ymmimnw&mx'h h . 
[05] imwnmmnmmz^tmx'. *?m?m^ 
Kmmwm>tim&<n i m^-mmmx-h^ „ 
[06] *%McomknBmz^mx\ *mivm^ 
tzmmm^m* yv-<r>mm.m z^-tmx-h h . 
[07 ] mkimfMnmmmmmmx'ihh .• 
[08 ] ^mLtis&m^vm®^ nmm^tmx- 

i 

4 ^mmmmmmw^ yy- 



5 ^myxju 

6 rmmm 

7 *<sns 

8 M»#-fi*B££aB 
10 if«fg& . 

i i wm& 

.12 |s]$;!jn3r¥^ 

13 

14 

i 5 mhmm® 

1 6 ^vi-x^sfssas 

17 fflMJi&JI^ 

19 a-ou 

20 15 

2 3 

2 8 iETw 

3 1 



II ] 




12 0L 1 1 ijWp^ 1 1 1 fiffftft 1 1 1 1 1 1 1 1 1 1 , 



(100//6) 



[04] 



J 



ft 



[03] 




-AA* — 



-AA^ — 



3^-^ lAr- 




i f_*_JL * 



nw u T i 



e e e e 
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[053 




1 10 100 1000 



[08] 




(72)^aj# ^ffl i£Z (72)»»» #S* « 

J^»FttfflK*L*>rt--TBl*2-* B 3fOKtR1 1 ttfflK*L<7)fl-TBl#2-5f- H 

(72)f£B£g JS— F ^-A(##) 2F068 AA04 AA13 BB23 CCOO DD03 

mSCiB^EEAOrt— TS 1S2# B FF04 FF12 FF25 GG04 HH02 

*«J««^#ttl*I . . JJ.12.QQ25 

4E004 MC05 MC18 NC01 TB07 TB09 



